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Background: Between 1999 and 2002, a multistate
demonstration project was conducted in long-term
care facilities (LTCFs) to encourage implementation of
standing orders programs (SOP) as evidence-based
vaccine delivery strategies to increase influenza and
pneumococcal vaccination coverage in LTCFs.

Objective: Examine predictors of increase in influenza
and pneumococcal vaccination coverage in LTCFs.

Design: Intervention study. Self-administered surveys
of LTCFs merged with data from OSCAR (On-line Sur-
vey Certification and Reporting System) and immuni-
zation coverage was abstracted from residents’ medi-
cal charts in LTCFs.

Setting and Participants: Twenty LTCFs were sampled
from 9 intervention and 5 control states in the 2000 to
2001 influenza season for baseline and during the
2001 to 2002 influenza season for postintervention.

Intervention: Each state’s quality improvement orga-
nization (QIO) promoted the use of standing orders
for immunizations as well as other strategies to in-
crease immunization coverage among LTCF residents.

Main Outcome Measures: Multivariate analysis in-
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predictors of at least a 10 percentage-point increase in
facility influenza and pneumococcal vaccination cov-
erage.

Results: Forty-two (20%) and 59 (28%) of the facilities
had at least a 10 percentage-point increase in influ-
enza and pneumococcal immunizations, respectively.
In the multivariate analysis, predictors associated with
increase in influenza vaccination coverage included
adoption of requirement in written immunization
protocol to document refusals, less-demanding con-
sent requirements, lower baseline influenza coverage,
and small facility size. Factors associated with increase
in pneumococcal vaccination coverage included adop-
tion of recording pneumococcal immunizations in a
consistent place, affiliation with a multifacility chain,
and provision of resource materials.

Conclusions: To improve the health of LTCF residents,
strategies should be considered that increase immuni-
zation coverage, including written protocol for immu-
nizations and documentation of refusals, document-
ing vaccination status in a consistent place in medical
records, and minimal consent requirements for vacci-
nations. (J Am Med Dir Assoc 2005; 6: 291–299)
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Research has found that residency in long-term care facilities
(LTCFs) is a risk factor for both influenza and pneumococcal
diseases.1–4 Although influenza and pneumococcal vaccina-
tions are cost-effective and efficacious in containing disease in
these settings,5 immunization rates in LTCFs remain well
below the national 2010 goal of 90%. During 1999 the na-
tional influenza coverage rate was 66% and pneumococcal
coverage rate was 39% for institutionalized persons aged 65
years or older, according to the National Nursing Home
Survey (NNHS).6

Use of multiple strategies to increase immunizations as well
as implementation of standing orders for immunizations have
been shown to increase vaccination coverage in LTCFs.7–9 In
fact, The Advisory Committee on Immunization Practices
(ACIP) recommends that standing orders programs (SOPs)
for immunizations be used in LTCFs under the supervision of
a medical director to ensure the administration of recom-
mended vaccinations for adults.10

This paper examines LTCF structural characteristics, adop-
tion of policies or procedures, and intervention strategies that
predict increase in influenza and pneumococcal immunization
coverage in LTCFs from a multistate intervention study. We
hypothesized that proven interventions, such as promotion of
SOPs, would lead to adoption of policies recommended by the
ACIP to increase vaccination coverage.11 We also expected
other demonstrated interventions, such as provider and pa-
tient reminders and education,12 to be associated with adop-
tion of policies and procedures to increase vaccination cov-
erage.

METHODS

The Immunization Standing Orders Program Project was a
demonstration project conducted collaboratively by the Cen-
ters for Disease Control and Prevention (CDC), the Centers
for Medicare and Medicaid Services (CMS), and CMS Qual-
ity Improvement Organizations (QIO). The goal of the
project was to have QIOs, the quality assurance arms of CMS,
promote the use of SOPs among LTCFs to increase immuni-
zation coverage among residents. Fourteen states participated,
including 9 intervention states (Washington, DC, Florida,
Hawaii, Idaho, Kentucky, Massachusetts, Minnesota, Mon-
tana, and New Mexico) and 5 control states (Ohio, Pennsyl-
vania, Wisconsin, South Carolina, and Nevada). Twenty
facilities were selected in each state. The intervention states
were selected by CMS, based on the QIO’s rating of the SOP
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Project as a high priority. Control states were selected by the
CDC using CMS’s criteria, that is, whether the QIOs rated
the SOP Project as a lower priority (and were not selected by
CMS) and by regional diversity. No states were known to
have laws or regulations restricting the use of SOPs before the
start of the project. LTCFs were selected using a stratified
random sampling design, including facility size and the type of
immunization program. Immunization coverage was deter-
mined by on-site chart abstractions. Baseline coverage in-
cluded residents who lived in the LTCFs at any time during
the influenza season from November 1, 2000, through January
31, 2001; postintervention coverage included LTCF residents
during the following influenza season; in both years 100 res-
idents were randomly chosen from each LTCF. QIOs were
responsible for on-site data collection. The project was con-
sidered program evaluation and therefore did not require
Institutional Review Board review.

LTCF Survey Instrument and Data Collection

The self-administered survey included 35 questions about
LTCF structural characteristics as well as policies and proce-
dures, including offering of vaccine for facility personnel,
influenza outbreaks, source of vaccines, vaccine storage, im-
munization documentation, barriers to immunizations,
method of obtaining consent from residents or their guard-
ians, procedures in the facility’s written protocol for immuni-
zations, and immunization program for residents. Immuniza-
tion program activities were categorized as “SOP” or “Non-
SOP.” SOP is an institutional policy that authorizes
appropriate nursing or pharmacy staff to immunize residents
by institution- or medical director–approved protocol without
the need for a written or verbal order or an exam from the
personal physician. Non-SOP includes advanced orders, pre-
printed admission orders (PPAO), and reminders/education.

On-line Survey and Certification Reporting System
(OSCAR)

OSCAR is an administrative database containing informa-
tion on all Medicare- or Medicaid-licensed LTCFs in the
United States. Independent variables included ownership
(government, nonprofit, or proprietary); facility size (ie, num-
ber of beds); type of facility (ie, skilled nursing facility or
nursing facility-Medicare and/or Medicaid certified); number
of doctor and nurse hours per patient per day; if the facility
had any substandard assessments13; if the facility was hospital-
administered; and if the facility was independent or part of a
multifacility chain.

Intervention

We surveyed the QIOs about interventions they used to
promote standing orders for immunizations. The actual inter-
vention to promote SOPs for immunizations was imple-
mented by the QIO in each “intervention” state. The QIOs
were given flexibility as to what strategies to use. Surveys were
conducted of each QIO after the intervention period includ-
ing questions about what strategies had been implemented to
promote immunizations. One survey was conducted by the

CDC and the other by an independent contractor. These
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survey responses were combined for analysis. Another survey
directed at the LTCFs was also conducted by the independent
contractor asking what type of activities had occurred in the
facility during the intervention period, including contact by
the QIO and resources provided by the QIO.

Statistical Analysis

Analyses were performed using Statistical Analysis Soft-
ware (SAS), release 8.02 (SAS Institute, Cary, NC, 1999).
Separate analyses were performed with 2 outcome measures:
change in influenza and pneumococcal immunization rates
(�10 vs �10 percentage points). We examined change in
coverage as a continuous variable, but the overall change was
very close to zero for both vaccines. Hence, the most useful
results would be finding predictors of a large increase in
coverage (ie, 10 percentage-point increase). Therefore, facil-
ities that had 90% or higher coverage at baseline were not
included in the analyses examining predictors of increase (11
were excluded for influenza and 12 for pneumococcal). Cat-
egorical variables were analyzed using �2 test for associations.
Because the proportion of responses with more than a 10
percentage-point increase in coverage (dependent variables)
were higher than 10%, we used Poisson regression to obtain
risk ratios (RR) and confidence intervals (CI) for the best
predictive multivariate models.14,15

RESULTS

Response Rate

During the baseline year, of the 279 surveys sent to facili-
ties, 249 were completed (response rate, 89.3%). After the
intervention period, of the 266 surveys sent to facilities, 236
were completed (response rate, 88.7%). There were 213
(80.1%) of 266 facilities that responded both years and are
included in the following analysis. Sixty-two percent of the
facilities (n � 132) were in intervention states. No statisti-
cally significant differences were found when we compared
nonresponders to responders by facility size, ownership, affil-
iation with a multifacility chain, type of facility, and whether
the home was hospital administered.

Change in Immunization Coverage

At baseline, the mean influenza coverage for all LTCFs in
the study was 59.4% (range, 0–96%) and the mean pneumo-
coccal coverage was 38.3% (range, 0–100%). After the in-
tervention, the overall mean influenza coverage was 59.8%
(range, 0–100%) and the mean pneumococcal coverage was
40.1% (range, 0–100%). After the intervention, 42 (20%) of
the facilities had at least a 10 percentage-point increase in
influenza immunizations (59 [28%] for pneumococcal).

Baseline LTCF Characteristics Associated With
Increase in Immunization Coverage

A larger proportion of facilities affiliated with multifacility
chains had a significant increase in pneumococcal coverage of
at least 10 percentage points after the intervention than
independent homes (Table 1). No other LTCF characteristic

we examined, including participation in an intervention
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state, use of centralized tracking system for immunizations, or
type of immunization program, were statistically significantly
associated with an increase in influenza or pneumococcal
vaccination coverage.

Adoption of Protocols or Procedures Associated
With Increase in Immunization Coverage

Facilities that adopted less demanding consent require-
ments for the influenza vaccine (ie, in lieu of written consent
accepted oral consent) were significantly more likely to have
a10 percentage point or higher increase in coverage (P � .01)
(Table 2). Facilities that adopted a centralized tracking system
for pneumococcal immunizations or adopted recording pneu-
mococcal immunizations in a consistent place in medical
records were significantly more likely to have at least a 10
percentage-point increase in coverage (P � .05). Facilities
that amended their written protocol to include documenting
refusal of the influenza vaccine by the resident or guardian
were significantly more likely to have an increase in both
influenza and pneumococcal coverage (P � .05). Although
12% and 10% of facilities adopted use of standing orders for
immunizations for influenza and pneumococcal vaccines re-
spectively, no statistically significant association with an in-
crease in coverage was found for either vaccine.

QIO Interventions Associated With Increase in
Immunization Coverage

No single intervention or combinations of interventions
(Table 3) as reported by the QIOs were significantly asso-
ciated with increase in influenza or pneumococcal coverage
(data not shown). In intervention states in which the QIO
strongly promoted preprinted orders in addition to or more
so than SOPs, facilities were less likely to adopt less strin-
gent consent policies, or to adopt written policies such as
informing residents about the risks and benefits of immu-
nizations and documenting vaccine refusals for the pneu-
mococcal vaccine (P � .01). On the other hand, facilities
that reported being contacted by their QIO during the
intervention period to discuss improving immunization
programs were significantly more likely to have at least a 10
percentage-point increase in pneumococcal immunization
coverage than those that were not contacted (52% vs 24%,
P � .01). Also, facilities that reported their QIO gave them
resource materials to improve immunization programs dur-
ing the intervention period were more likely to have at
least a 10 percentage-point increase in pneumococcal im-
munization coverage than those that were not given ma-
terials (45% vs 25%, P � .01).

QIO Interventions Associated With Adoption of
Protocols or Procedures

Facilities that were given informational workbooks or sam-
ples of protocols and policies by their QIO were significantly
more likely to adopt changes in their written immunization
protocols that are recommended by the ACIP. For example,
facilities that were given informational workbooks began to
inform residents about the risks and benefits of both vaccines,

and observe for adverse events after receipt of the pneumo-
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coccal vaccine (Table 3). Facilities that were given samples of
protocols and policies began to inform residents about the
risks and benefits of the pneumococcal vaccine and document
refusals of the pneumococcal vaccine. Also, facilities that
participated in QIO-sponsored, multifacility conferences dis-
cussing immunization programs were more likely to adopt less
demanding consent requirements for the influenza vaccine.
Finally, QIOs that provided educational materials to patients
influenced facilities’ adoption of informing residents about the
risks and benefits of both vaccines and documenting refusals
of the pneumococcal vaccine. Some interventions had a neg-
ative association with adoption of procedures and protocols.
For example, facilities that were encouraged to use pre-printed
orders only as opposed to use of SOPs were significantly less
likely to adopt procedures recommended by the ACIP, such as
informing residents about the risks and benefits of the pneu-
mococcal vaccine and documenting refusals of the pneumo-
coccal vaccine.

Multivariate Analyses

Variables that remained in the final model predicting at
least a 10 percentage-point increase in influenza immuniza-
tion coverage included facility size, adoption of less demand-
ing consent requirements, and amendment in written immu-
nization protocol to require documentation of vaccine refusal

Table 1. Baseline LTCF Characteristics by Change in Coverage From
1999–2002

Total Change
Covera

>10*
N %

Intervention or control?
Intervention 125 22
Control 77 17

Ownership
Government 25 20
Nonprofit 65 17
Profit 112 21

Chain
Independent 94 19
Chain 108 20

Facility size
�61 beds 46 30
61–120 beds 87 20
�120 beds 69 13

Any substandard assessments?
Missing 11 9
Adequate 140 21
Substandard 51 18

Hospital administered?
Yes 32 22
No 170 19

Eligible residents offered flu vaccine?
Not offered 6 33
Was offered 196 19

* Percentage points.
† P � .05.
by resident or guardian (Table 4). Baseline influenza coverage
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and adoption of using a centralized tracking system for influ-
enza vaccination were included in the model to control for
confounding because those facilities with high coverage at
baseline had less opportunity to increase in coverage substan-
tially than those with lower baseline coverage, and improved
tracking has the potential to artificially increase immunization
coverage through better documentation. For the same reason,
recording influenza immunizations in a consistent place in the
medical record should be controlled for, but 97% of the
facilities had adopted this practice before baseline and neither
the baseline variable nor the adoption of the practice variable
improved the model.

Variables that remained in the final model predicting 10
percentage point or higher increase in pneumococcal immu-
nization coverage included affiliation with a multifacility
chain, adoption of recording immunizations in a consistent
place in medical records, and facility reported their QIO
provided resource materials on immunization programs (Table
5). Baseline pneumococcal coverage and adoption of using a
centralized tracking system for pneumococcal vaccinations
were included to control for confounding.

DISCUSSION

Adoption of several protocols and procedures, a number of

ine to Year 2, Immunization Standing Orders Program Project,

fluenza Change in Influenza Coverage

0* P Value Total >10* <10* P Value
N % %

.41 .58
123 29 71
78 26 74

.77 .07
26 12 88
62 35 65

113 27 73
.83 .04†

95 21 79
106 34 66

.07 .36
45 20 80
88 32 68
68 28 72

.57 .93
11 27 73

139 28 72
51 27 73

.75 .35
33 21 79

168 29 71
.40 1.00

6 17 83
195 28 72
Basel

in In
ge

<1
%

78
83

80
83
79

81
80

70
80
87

91
79
82

78
81

67
81
which are recommended by the ACIP, were associated with
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Table 2. Adoption of Protocols or Procedures by Change in Immunization Coverage, Immunization Standing Orders Program Project, 1999–2002

Change in Influenza Coverage Change in Pneumococcal Coverage

Total >10* <10* P Value Total >10* <10* P Value
n % % n % %

Adoption of standing orders for flu
immunizations

Yes 23 26 74 .41 24 17 83 .19
No 179 19 81 177 29 71

Adoption of standing orders for
pneumococcal immunizations

Yes 20 30 70 .24 21 19 81 .34
No 182 19 81 180 29 71

Adoption of change in consent for flu
vaccine from written to oral

Yes 18 44 56 .01† 18 44 56 .10
No 184 17 83 183 26 74

Adoption of change in consent for
pneumococcal vaccine from written to
oral

Yes 31 26 74 .36 30 30 70 .78
No 171 19 81 171 27 73

Adoption of centralized system for tracking
flu immunizations .88 .57

Yes 37 19 81 38 32 68
No 165 20 80 163 27 73

Adoption of centralized system for tracking
pneumococcal immunizations

Yes 51 25 75 .24 52 40 60 .02†
No 151 18 82 149 23 77

Adoption of offering flu vaccine to patients
with undocumented history .82 .84

Yes 33 21 79 34 26 74
No 169 20 80 167 28 72

Adoption of offering pneumococcal vaccine
to patients with undocumented history .31 .06

Yes 53 25 75 53 38 62
No 149 18 82 148 24 76

Adoption of recording flu immunizations in
a consistent place in medical records .60 1.0

Yes 6 0 100 7 29 71
No 196 20 80 194 28 72

Adoption of recording pneumococcal
immunizations in a consistent place in
medical records .82 .00†

Yes 33 21 79 34 47 53
No 169 20 80 167 24 76

Adopted flu written immunization protocol .35 1.0
Yes 7 0 100 7 29 71
No 195 21 79 194 28 72

Adopted pneumo written immunization
protocol .80 .69

Yes 33 18 82 32 25 75
No 169 20 80 169 28 72

Adopted requirement of consent for
vaccine to written flu protocol .19 .22

Yes 36 28 72 36 36 64
No 166 18 82 165 26 74

Adopted requirement of consent for
vaccine to written pnuemococcal
protocol .45 .57

Yes 37 24 76 38 32 68
No 165 19 81 163 27 73

Adopted requirement to inform resident of
flu vaccine risks and benefits .83 .20

Yes 43 21 79 42 36 64

No 159 20 80 159 26 74
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an increase in vaccination coverage among the vulnerable
elderly population in LTCFs. Also, QIO interventions (such
as providing informational workbooks and samples of proto-
cols and policies to the LTCFs, provider reminders, and pro-
viding educational materials to patients) were associated with
adoption of several protocols and procedures recommended by

Table 2. Continued

Change in I

Total >1
n %

Adopted requirement to inform resident of
pneumococcal vaccine risks and benefits

Yes 40 22
No 162 19

Adopted requirement to document refusal
of flu vaccine by resident/guardian

Yes 34 32
No 168 17

Adopted requirement to document refusal
of pneumococcal vaccine by resident/
guardian

Yes 37 30
No 165 18

Adopted in written protocol to observe for
adverse effects after flu IZ

Yes 37 24
No 165 19

Adopted in written protocol to observe for
adverse effects after pneumococcal IZ

Yes 43 19
No 159 20

IZ, immunization.
* Percentage points.
† P value � .05.

Table 3. Quality Improvement Organizations’(QIO) Interventions W
Standing Orders Program Project, 1999–2002

Inform
Resid
Abou
Vacci
Writt
Proto

Flu

QIO gave informational workbook X
QIO gave samples of protocols and policies
QIO gave educational seminars
QIO gave conferences to multiple facilities
QIO gave satellite broadcasts
QIO gave onsite consultation
QIO gave software
QIO assisted with implementing tracking system
QIO gave feedback to staff
QIO gave reminders to staff
QIO provided educational materials to patients X
QIO provided educational materials to providers
X � P � .05.
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the ACIP. Further analysis suggested these findings influenced
immunization coverage because facilities that reported being
contacted by a QIO or reported the QIO provided resources
on immunization programs were significantly more likely to
have an increase in immunization coverage. However, neither
adoption of standing orders nor participation in an interven-

za Coverage Change in Pneumococcal Coverage

<10* P Value Total >10* <10* P Value
% n % %

.63 .40
78 39 33 67
81 162 27 73

68 .04† 34 41 59 .05†
83 169 25 75

.09 .42
70 36 33 67
82 165 27 73

.45 .22
76 36 36 64
81 165 26 74

.82 .82
81 41 27 73
80 160 29 71

ositive Association of Adoption of Procedures/Protocols, Immunization

r

Document
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Vaccine
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Requirements

V Flu PPV Flu PPV Flu PPV

X
X

X

X
X
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tion state was predictive of an increase in immunization
coverage.

Adoption of documenting influenza vaccine refusals in the
written protocol was associated with increase in both influ-
enza and pneumococcal coverage in the bivariate analysis,
and remained significant in the influenza multivariate analy-
sis. Adoption of this protocol is recommended by the ACIP10

and might lead to improved immunization coverage because
awareness that vaccine refusals must be documented either is
a reminder that receipt of vaccines should also be documented
or is an incentive for staff to offer influenza vaccine since they
need to document the outcome of this offering. Also, less
demanding consent requirements for the influenza vaccine
(ie, change requirement for written consent to oral consent)
were predictive of increased coverage. Only one state requires
written consent for giving vaccinations,16 so facilities should
consider changing their requirements to simpler procedures.
Further, because facilities that were given educational semi-
nars by their QIOs were more likely to adopt less demanding
consent requirements, this intervention should be considered
by QIOs to increase immunization coverage.

Adoptions of procedures significantly associated with in-
crease in pneumococcal coverage in the multivariate analysis
included documenting pneumococcal vaccinations in a con-
sistent place. Recording vaccinations in a consistent place in
the medical record is an efficient use of resources, since it
reduces time in assessing immunization status. One study
found that 90% of respondents reported difficulty in verifying
patients’ immunization status as a potential barrier to imple-
menting a new state regulation requiring immunization assess-
ments to increase immunization coverage.17

An important factor associated with increase in coverage in
the bivariate analysis included use of a centralized tracking
system. All residents of LTCFs should be assessed on admis-

Table 4. Predictors of �10 Percentage Point Increase in Influenza
Vaccination Coverage From Baseline to Year 2, Immunization Standing
Orders Program Project, 1999–2002

Multivariate Model Influenza
>10* vs <10*

Facility size
Small (�60 beds) 2.50 (1.16, 5.39)
Medium (60–120 beds) 1.43 (0.68, 2.98)
Large (�120 beds) Ref

Flu coverage at baseline 0.98 (0.96, 1.00)
Consent for flu vaccine was changed

from written to oral vs no
change 2.97 (1.43, 6.15)

Adoption of requirement in written
immunization protocol to
document refusals vs no
adoption 2.26 (1.17, 4.37)

Adoption of using a centralized
system to track flu
immunizations vs no adoption 0.64 (0.30, 1.39)

Risk ratios with 95% confidence intervals.
* Percentage points.
sion for the pneumococcal vaccine and should be vaccinated
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if not known to be previously vaccinated. The ACIP recom-
mends that all persons 65 years or older who have unknown
vaccination status should receive one dose of vaccine.18 Since
pneumococcal vaccine may have been given many years pre-
viously, adoption of offering vaccine to those with unknown
status may save time and resources in trying to locate past
records. Further, using a centralized tracking system helps to
maintain records so that residents’ vaccination status can be
reviewed periodically and to ensure residents are revaccinated
if they received the vaccine when they were younger than 65
years old. This type of system is also useful to determine
immunization coverage for the home as a quality of care
indicator to ensure optimal coverage.

Contrary to our expectations, adoption of using standing
orders for immunizations was not significantly associated with
increase in immunization coverage. The reason, in part, may
be due to whether LTCF staff actually agreed with the use of
standing orders even though they were “adopted” by the
facility. In addition, the degree of implementation of SOPs at
the facility level was not validated. Hence, those in charge of
immunization programs in LTCFs should ensure that the
administrators of vaccinations are not only aware that stand-
ing orders for immunizations exist, but they should also edu-
cate them and be sure they “buy in” to the programmatic
change.19 Further, studies have shown that strategies, such as
state immunization regulations, do not necessarily work in a
context in which institutions are directed by a regulation yet
there is no strong enforcement mechanism.17 Thus, some
kind of positive reinforcement for satisfactory immunization
coverage in the LTCF should be considered. Strategies for
sustaining long-term change for health promotion practice
include setting small, incremental goals, giving feedback
about individual performance, and monitoring and reinforce-
ment.20

Another approach to quality improvement in nursing fa-
cilities includes using key indicators that assess care delivered,

Table 5. Predictors of �10 Percentage Point Increase in
Pneumococcal Vaccination Coverage From Baseline to Year 2,
Immunization Standing Orders Program Project, 1999–2002

Multivariate Model Pneumococcal
>10* vs <10*

Part of multifacility chain vs independent 1.69 (1.02, 2.79)
Pneumococcal coverage at baseline 1.00 (0.99, 1.02)
Adoption of using a centralized system

to track pneumococcal immunizations
vs not 1.46 (0.90, 2.36)

Adoption of documenting pneumococcal
immunizations in a consistent place in
facility records vs not 1.77 (1.05, 2.97)

Facility reported that Quality
Improvement Organization provided
resource materials about flu and
pneumococcal IZ programs the second
year but not the first 2.07 (1.20, 3.59)
Risk ratios with 95% confidence intervals.
* Percentage points.
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such as CMS Minimum Data Set (MDS), which routinely
assesses residents’ sentinel health events for all nursing home
residents nationwide.21 Addition of influenza and pneumo-
coccal vaccination status to the list of quality indicators
examined by facility administrators, researchers, and other
users of MDS data has great potential to increase immuniza-
tion coverage among LTCF residents.

Although LTCFs report that QIOs provided resource ma-
terials had significant improvements in pneumococcal cover-
age, we were surprised to find that participation in an inter-
vention state overall was not associated with increase in
immunization coverage. Some of the QIOs in the interven-
tion states felt their efforts to promote change were hampered
by the inability to give nursing home–specific data feedback
about the results of the chart abstraction at the end of year 1
of the project. Another reason for this may be that various
immunization-promoting activities were later found to have
been occurring in some of the control states. First, the QIO’s
activities varied by state and those activities were important
in determining uptake of practices that made a difference in
increase in immunization coverage. This is supported by the
variation in immunization coverage among intervention
states (not presented). Second, the Academy of Students of
Pharmacy and the Student National Pharmaceutical Associa-
tion–conducted “Operation Immunization: The Nation’s
Pharmacy Students Protecting the Public Health Campaign”
to increase immunization coverage in nursing homes22 might
have influenced immunization rates in some of the control
states. Indeed, one of the control states was known to have
distributed these materials to all facilities in that state. In
addition, one of the control states had a project for nursing
home quality improvement that could have influenced immu-
nization rates in the LTCFs in that state.23 Facilities in that
state had sizeable increases in both influenza and pneumococ-
cal coverage compared with the rest of the control states.

A limitation of our study is that QIO interventions were
not standardized, which made evaluation of the interventions
difficult to interpret. Also, our sample was not designed to be
representative of all LTCFs in the 14 states. However, we
compared the facility characteristics in our sample to the
characteristics of approximately 90% of the facilities in each
state, and found they were similar. Hence, it is reasonable to
suggest that our findings can be used to make inferences to
LTCFs with similar characteristics in the same states of those
in our study or in similar states.

The findings from this study are a unique contribution to
the literature because the study included multiple facilities in
14 states. Very few studies of this magnitude have conducted
interventions to increase immunization rates in LTCFs. Our
findings confirm ACIP’s recommendations for increasing vac-
cination coverage among LTCF residents. Also, reporting of
the negative findings strengthens the case for involving vac-
cination administrators in decision making when adopting
immunization programs in LTCFs. Facilities should also give
timely feedback to staff on facility immunization rates as an
incentive to maintain optimal coverage. Further research

should be done to determine the effects of these actions.
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